This concept is based upon his findings that the zooplankton biomass regularly exceeds the phytoplankton biomass, but that the mass of the tripton is greater than that of the zooplankton.
In the proscnt study samples of water were gathered from western Lake Erie and from several ponds.
These were analyzed for dissolved organic matter, dissolved inorganic matter, volume of phytoplankton, volume of zooplankton, volume of p-cells (mostly bacteria), and volume of organic and inorganic tripton. The phytoplankton biomass exceeded that of the zooplankton in nearly all samples. The average phytoplankton volume was 4.08 times greater than the average zooplankton volume. Furthermore, the phytoplankton volume usually was greater than that of the organic tripton, the ratio of the average volumes being 2.43 to 1. The reported results support the traditional concept that the zooplankton consumes primarily the phytoplankton. Consideration also is given of the bearing upon this problem of the dynamics of phytoplankton production and of grazing by zooplankters.
In recent years there has been much thinking by limnologists and others on questions of production and productivity in aquatic situations (Dussart 1951 , Macl?adyen 1948 . These questions are of greatest thcorctical interest, for their solution will clarify both the origin of organic material from inorganic (primary production), and the transfer of organic materials through the entire food chain (secondary production).
Inasmuch as man himself, through the consumption of fish, etc., is involved in the food chain, these problems are also of great practical interest to those fishery biologists who are concerned with the potential food fish supply from given bodies of water, and with the danger of diversion of the production chain into channels that produce commercially unimportant fish, or that produce no fish at all (e.g., see Anonymous 1954 for a discussion of the production of "trash" fish in Lake Erie).
Both for the ocean (Clarke 1946; Hardy 1956, Chapter 15) and for lakes (Kiefer 1955; Hutchinson, as quoted in Lindeman 1942) it has long been thought that the microscopic planktonic plants form the main base of the food chain, and that these phytoplankters are consumed by planktonic animals, which in turn are consumed by small fish and by some species of larger fish as well (ciscoes, herrings, etc.) . l?inally, according to this concept, the smaller fish are eaten by larger, predatory fishes, and some of the larger fishes by man. Much of this has been depicted graphically by the familiar food pyramid, as shown, for example, by Juday (1942) .
There has been little question but that, with some modification, such relationships as these hold for the oceans, where the fringing shallow water suitable for the growth of attached plants is relatively insignificant, and where the addition from land of consumable organic materials through the action of rains, rivers, and wind is negligible compared to the vast volume of the seas. On the other hand, in lakes and ponds, water appropriate for the growth of rooted plants is much more extensive compared to the total volume of water in the basin, and the influence of organic detritus entering the basin from the temporary or permanent inlets is of much greater importance. Although Forbes' (1887) concept of lakes as self-contained microcosms was very stimulating, even at the time of the reprinting of his paper in 1925 it had become clear that to neglect, as he did, allochthonous influences is un-CHARLES C. DAVIS realistic, and gives a faulty impression of the simplicity of lake conditions. Recently Pennak (1945, 1949, 1955) has studied certain Colorado lakes, and has decided that in a "typical" lake (Pcnnak's quotation marks) the dissolved salts form 75.0 per cent of the constituents of lake water, organic material constitutes 23.1 per cent, tripton 1.2 per cent, zooplankton 0.50 per cent, and phytoplankton 0.15 per cent.
From this basis hc concluded that the zooplankton must bc consuming the more abundant tripton, rather than the much less abundant phytoplankton.
Much carlier, Naumann (1918) arrived at a similar conclusion.
On the other hand, Ruttner (1953, p. 146) stated that in alpine lakes where the zooplankton often exceeds the summer standing crop of phytoplankton, the animals "had probably eaten the lakes empty and were living on the fat stored in their bodies." If Pcnnak's observations arc widely applicable, and if his interpretation of his results is correct, it will be necessary to revise sharply our usual concepts of trophic relationships and of the food chain in lakes.
The study reported here was proposed in order to gather data that might throw light upon the above problem. The project was supported by a research stipend provided by the Ohio Division of Wildlile, through the Natural Rcsourccs Institute, Ohio State University, Charles A. Dambach, Director.
The work was accomplished at the IQ. T. Stone Ilaboratory, Put-in-Bay, Ohio. The full and unstinted cooperation of the entire staff of the Stone Laboratory in the provision of working space, materials, field transportation, etc. is gratefully acknowledged.
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2) 200 ml was placed in a tall cylinder, preserved with Lugol's solution as modified by Rodhe, and the plankton and detritus allowed to settle. After dccantation of the supernatant water until the particulate materials wcrc concentrated into only 10 or 15 ml, quantitative analyses were made of the phytoplankton, zooplankton, and detritus, the species of animals and plants being determined whercvcr ncccssary and possible The volumes of the several categories were determined by careful measurements in the usual manner with ocular micrometers and with the calibrated fine adjustment of the microscope. The organisms or bits of detritus were considered as spheres, cones, cylinders, cubes, or other appropriate shapes. Diffuse small particles of decaying detritus wcrc dealt with, where accuracy allowed, by estimating the proportion of the total occupied by water spaces. Where such estimates were not possible, the individual portions of the detrital masses were mcasured separately, and summed. Volumes arc expressed in cubic decimillimeters (ldmm3 = IO" /L3).l It was recognized that there would have been definite advantages if comparisons were made using dry weights of zooplankton, phytoplankton, and detritus rather than volumes, inasmuch as the volume measurcments did not take into consideration an unknown content of water that undoubtedly varied irregularly from one category to another, or cvcn from one spccics of plant or animal to another. However, the technical difficulties of physically separating these three categories to determine their dry weights could not be solved, whereas the categories could be separated optically to determine volumes. Results are not reported fully here from all of these stations.
Some were rejected because of breakage, or because of obvious contamination during analysis of weights.
After thorough mixing, aliquot samples were taken from each 5-liter sample for analysis as follows : 1) 1000 ml of filtered water. At first filtration was through a Seitz filter, but this procedure was soon abandoned, whcreafter samples were filtered through No. 44 Whatman filter paper under suction. The filtrate was then centrifuged to remove any small particulate material that passed through the filter paper. The filtered and centrifuged water was evaporated to dryness in a weighed evaporating dish on a water bath. The resulting rcsiduc was weighed, giving an estimate of the total dissolved solids. The residue was then incinerated in a furnace to burn out the organic materials, and the weight of the resulting ash was determined.
The difference between the weight of the solids and the weight of the ash (corrected for carIt is inevitable that certain errors of measurement have crept in, although every possible effort was made to minimize and standardize them. The volumes given should bc considered as approximations only, but it is felt that they arc preferable l The volumetric ullit dmm" was suggcstcd for use in this paper by Dr. D. G. Frey of Indiana University.
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(until more precise methods are devised) to no measurements at all. In order to make rough comparisons of the results given below with those given gravimetrically by many other authors, it should be said that 1 dmm3 of pure water weighs 1 mg, and hence 1 dmm3 of plankton or organic detritus has a wet weight of somewhat more than 1 mg (the average specific gravity being rather greater than that of water).
If we assume that the plankton and the organic detritus average 90 per cent water and 10 per cent solids, then the dry weight of 10 dmm3 is approximately 1 mg (conversely, 1 mg of dissolved organic matter is roughly equivalent to 10 dmm3 of plankton or organic detritus).
3) 500 ml was preserved with 4 per cent formaldehyde, and centrifuged with a Focrst centrifuge until the particulate material was concentrated into 10 or 15 ml, and analyses of plankton and detritus were made (as described under 2).
It is intended to make detailed comparisons of the results obtained by these two methods of preservation and concentration, to ascertain their respective merits as methods of analysis. This comparison will not be detailed below. It is apparent from the results that the analyses of the samples preserved with Lugol's solution reflect the actual quantities of plankton present more accurately, and only these will be used here. 4) 100 ml samples were titrated with a standard solution of I-1$04 , using phenolphthalcin and methyl orange as indicators, in order to determine the alkalinitics, and hence to estimate the carbonate and bicarbonate content of the water (see American Public Health Association 1946, pp. 9, 31-32).
RESULTS

Alkalinities
Only two of the tested samples showed any phenolphthalein alkalinity, and in both of these it was very small. In the open lake and in Terwilliger's Pond the methyl orange alkalinity was rather uniform, varying from 102 to 111 ppm Ca(HCOJ~ , expressed as CaC03 . Samples from Wehrle's Pond were significantly higher (122 and 123 ppm), and from Haunck's Pond the only sample t.estcd was relatively very high (186 ppm). Samples from two quarries on Kelleys Island had around the sa'mc alkalinity as Wehrle's Pond (namely, 121 and 127 ppm). In a single sample from East Harbor the alkalinity was only 98 ppm. The alkalinities tha,t were obtained are shown in Table 1 abundant averaged 76.7 mg/L. The fact, that this value is somewhat higher than the overall average for the season agrees with the common observation that the blue-green algae, when abundant, are associated with increased quantities of dissolved organic matter.
Many authors, such as Rodhe (IOlS), believe that the organic material is required for the growth of the blue-green algae, although Gerloff et al. (1950) , on the basis of laboratory experiments, concluded that it is not needed. From the present data there is no indication whether the increase in the numbers of blue-green algae is caused by the increase in quantity of dissolved organic mtter, or whether the increase of organic matter is caused by the abundant blue-green algae.
The average dissolved organic matter for the two samples from Haunck's Pond was 79.4 mg/L; that for two samples from Wehrlc's Pond was 68.8 mg/L; that for 6 samples from Terwilliger's Pond was 68.1 mg/L (If a single determination from Terwilligcr's Pond of 39.5 mg/L, which is much lower than any other determinations from any locality, is rejected as being probably incorrect, the average for Terwilliger's Pond was 80.9 mg/L.); and that for 7 samples from the open lake was 70.6 mg/L. Single determinations from the deep quarry on Kelley Island, and from East Harbor were respectively 55.5 and 87.0 mg/L.
The total dissolved organic content of lake waters has been reported only infrcquently, most authors confining themselves to measurements of B.O.D., organic C, organic N, etc. Perhaps the most extensive investigations were those of Birge and Juday (1926, 1934) on a large number of lakes in Wisconsin.
In their lakes they reported dissolved organic matter ranging from 3.26 to 55.34 mg/L.
All of these results arc well below the average obtained in the present study. A few other authors have reported total organic matter.
Dinecn (1953) mcasured 108.2 to 311.6 mg/L.
Dissolved organic matter was determined by Pennak (1945 Pennak ( , 1949 in several Colorado lakes and reservoirs.
Most of his results were lower than those reported here, even down to 1.90 mg/L, but some ranged as high as 1210 mg/L. Other algae occurred from time to time and from place to place, but they were cncountered only in small numbers. They would have had no essential effect upon the total phytoplankton volumes, and hence they were not enumerated.
As can be seen in Table 3 , phytoplankton volumes varied from 1,331 to 88,934 dmms/L, with an average of 18,989. The lowest average volumes were encountered in samples from the open lake, where the average of 8 samples was 6,100 dmm3/L. The next lowest average was found in Terwilliger's Pond (which is little more than a semi-enclosed arm of the lake), with II,21 1 dmms/L.
Greatest volumes occurred in Haunck's Pond, where the average of two samples was 48,795 dmm3/L, and Wchrle's Pond, with an average of 28,476 for two samples. The one sample analyzed from East Harbor contained 88,934 dmm3/L. This sample was obtained at the height of the blue-green algae season. The value of 19,578 dmm3/L for the deep quarry on Kelley Island probably is too high for purposes of comparison with the others for two reasons: 1) the cells of all the phytoplankters were chlorotic, and many were distinctly moribund, so that it was difficult to distinguish living from deceased cells, and 2) the sample could be obtained only from the surface, whereas the quarry was perhaps 10 m deep. Phytoplankters may have been confined to the upper layers, and a mixed sample from several depths might very well have presented a different picture upon analysis.
Phytoplankton volumes have previously been determined in Lake Erie by other investigators. Verduin (1951a) reported phytoplankton volumes from 1,120 to 21,600 dmm3/L during the 1949 spring diatom maximum in western Lake Eric (by his mobile sampling method). In the same paper he reported a minimum of 960 dmm3/L near the surface at a station near Put-in-Bay in December 1948. In the same vicinity, during July 1949 he found from 5,120 to 9,120 dmm"/L.
In subsequent papers, the same author (Verduin 1951b (Verduin , 1954 The results obtained in the present investigation from Haunck's, Wehrle's, and Terwilligcr's Ponds, and from East Harbor and the Kclley Island quarry cannot be compared to any published reports for the area. The water of Haunck's and Wehrlc's Ponds was obviously very rich in phytoplankton, for the samples were cloudy and green due to the presence of large numbers of blue-green and green algae. The single sample from East Harbor had a high phytoplankton volume primarily because of the presence of large numbers of blue-green algae.
It will be noted that all of the previously reported phytoplankton volumes from Lake Eric itself are considerably exceeded by the present results except the values estimated by Verduin for the spring bloom of 1949. The average value for the open lake in the present study is of about the same order of magnitude (6,100 dmm3/L) as the average volume reported by Verduin (1951a) for July of 1949, namely, 5,547 dmm3/L.
In comparing the results reported here with others, it should be kept in mind that the previous studies were of samples obtained by filtering known volumes of water through small bolting silk discs (Vcrduin, Sullivan, Hintz) or by filtering through the small cone-shaped net of a Juday plankton trap (Davis).
By these methods the nannoplankters are lost to a greater or lesser cxtent, and hence the estimations that are obtained arc undoubtedly somewhat low. In the present study the samples were allowed to settle by gravity after being preserved with a modified Lugol's solution. The I&KI-acetic acid solution allowed the settling of even the floating spccics of bluegreen algae, and settling was continued CHARLES C. DAVIS sufficiently long to insure the complete settling of even the tiniest nannoplanktcrs.
Hence it was felt that, within the limits of errors inherent in the methods of sampling and counting, the results reflect reality comparatively closely. Details will be reported elsewhere later, but it should be mentioned here that corresponding aliquots of each sample were preserved with formaldehyde and were centrifuged and analyzed. Results almost invariably were significantly lower than in the Lugol-preserved aliquots, especially for those species of blue-green algae that tend to float on the surface (for these are almost completely lost in the ccntrifuge) .
Zooplanlcton
The following categories of the zooplankton were distinguished for the purpose of counting numbers and estimating volumes : For two reasons it is felt that the estimations of volume of the larger zooplanktcrs are less reliable than the estimations of phytoplankton volumes and the volumes of the smaller zooplankters.
Firstly, the larger animals naturally occurred in smaller numbers per unit volume of the lake water, and hence were not sampled as adequately as were the smaller forms . Secondly, the volumes (of the Cladocera especially) were more difficult to estimate accurately because of the irregularity of the bodies and appendages. It seems likely that cladoceran volume cstimates were somewhat too high, although this does not invalidate the results, as will be discussed below.
Estimations of zooplankton volumes for particular samples (see Table 3 ) ranged from 73 dmm3/L in Terwilliger's Pond on June 21 to 68,303 dmm3/L at the channel station on the same date. The average for all samples analyzed was 4,652 dmm3/L. In the open lake the average was 9,480 dmms/L. Included in this average, however is one sample (68,303 dmm3/L) which is 10 times as large as the next smaller sample from any location.
Excluding this sample, the average for the remainder of the open lake samples was l,U77 dmm3/L. The average for all the samples analyzed from Terwilliger's Pond was about the same as the average from the open lake (exclusive of the one large volume), namely 1,401 dmm3/L. In Haunck's Pond the average value of 1,722 dmm3/L was somewhat higher, while in Wehrle's Pond the average was three times as large, or 3,653 dmm3/L.
In the quarry and in East Harbor, zooplankton volumes were smaller, 874 and 435 dmm3/L, respectively.
Determinations of zooplankton volumes apparently have not previously been published for Lake Erie or the other Great Lakes. Hence no comparisons can be attempted.
Comparisons of the number per liter determined here with the quantitative estimates reported by Chandler (1940)) Davis (1954b) , and others would contribute little to an understanding of the problems under consideration.
6. "p-cells" Invariably in the samples there were a number of tiny cells, which were designated E.C-cells, following Rodhe's (1955) use of the term "p-algae."
Apparently most of these were bacteria, but some were single cells of blue-green algae. They averaged, according to a series of estimates, approximately 1 p in diameter.
Although as individuals they were extremely numerous at times, in tot0 they never formed large volumes. Total volumes, as seen in Table 3 , ranged from 10 dmm3/L at the channel station to 417 dmm3/L in Wehrle's Pond. The average volume for all localities was 124 dmm3/L. In the open lake the average was rather low, namely 34 dmm3/L.
Only the quarry, with 11 dmm3/L (a single sample), contained a smaller volume. At the other extreme, Wehrle's Pond had an average p-cell volume of 378 dmm3/L. In Terwilliger's Pond and Haunck's Pond the averages more nearly approximated the over*-all average, with 145 and 128 dmm3/L, respectively.
The single determination from East Harbor showed 290 dmm3/L.
The quantity of p-cells was not always closely proportional to the quantity of organic detritus, as can be seen from Table 3 . All of the 5 lowest values obtained for p-cells ( < 25 dmm3/L), however, arc associated with low values ( < 4,100 dmm3/L) of organic detritus, and the 5 largest volumes of p-cells (> 250 dmm3/L) are all associated with higher organic detritus values (> 5,800 dmm3/L).
On the other hand, there are several instances of large volumes of p-cells in conjunction with small volumes of detritus, and vice versa. Despite such discrepancies, however, the coefficient of correlation between p-cell volumes and volumes of organic detritus was calculated to be 0.466, which is significant at the 5 per cent level (19 degrees of freedom). Similar conclusions apply to correlations between p-cell volumes and quantities of total seston. Assuming that most of the p-cells are bacteria, these observations support the usual contention that there is a relationship in the pelagic zone between bacterial numbers and the quantity of suspended matter in the water. Some of the contradictory evidence on this relationship is reviewed by Kuznetsov 1954.
7. Organic detritus The distinction between organic and inorganic detritus was made in a more-or-less subjective manner. Often, the remains of cellulose cell walls could clearly be recognized as organic. Sand grains, the silicious tests of diatoms, etc. clearly were inorganic. Most materials, however, appeared to be organic matter in various stages of decay, and these were listed as organic, even though it was not always absolutely certain that they were so.
The volumes of organic detritus (as shown in Table 3 ) varied from 233 to 31,022 dmm3/L, with an average of 7,818. The average volume for the open lake was 3,305 dmmz/L, that for Haunck's Pond was 4,490, that for Terwilliger's Pond was 10,455, and that for Wehrle's Pond was 12,159 dmm3/L. The single samples analyzed from East Harbor and from the quarry contained respectively the smallest and the largest volumes of organic detritus, namely 233 and 31,022 dmm3/L.
Inorganic detritus
Inorganic detritus, as a rule, was prcscnt in much smaller quantities than organic detritus.
Volumes ranged from 31 dmm3/L east of Pelee Island in the central basin of the lake, to 2,204 dmm3/L in East Harbor. The average was 451.
Inasmuch as the amount of inorganic detritus has little direct bearing upon the problems being dealt with here, averages for the several localities will not be given (see Table 3 ).
DISCUSSION
From the results given above and from the comparisons given in Figure IA , it can be seen that the average phytoplankton volume was 4.08 times as large as the average zooplankton volume. The average phytoplankton volume in Haunok's Pond was 28.34 times as large as the average zooplankton volume. In Wehrle's Pond it exceeded the average zooplankton volume 7.82 times. For Terwilliger's Pond the comparable figure was 8.00 times, while for the open lake (exclusive of the large value in one sample) it was 5.66 times (including the large value, the average zooplankton volume exceeded the phytoplankton volume 1.55 times). In the quarry and at East Harbor, where only single samples were analyzed, the phyfoplankton volume was respectively 22.40 and 204.45 times as large as the zooplankton volume.
Furthermore, the average phytoplankton volume exceeded the volume of organic detritus 2.43 times, while the latter exceeded the zooplankton volume 1.68 times. Ii'igure ln shows that the average dissolved inorganic material is 1.55 times greater than the CZV- crage dissolved organic. This differs from the situation obtained by Pcnnak, where the dissolved inorganic matter was 3.25 times greater than the dissolved organic (however, the amount of dissolved inorganic matter varies greatly from lake to lake, and hence there is little significance in ratios of organic to inorganic except as a rcflcction of this variability).
Considering each sample individually, similar results a.ppear. With some variations of proportions, the phytoplankton volume usually was greater than either the zooplankton or the volume of the organic detritus. The two samples showing the greatest extremes are figured. Figure 113 depicts the comparative results obtained from the sample collected in the channel on June 21, when the zooplankton volume was greater by 10 times than in any other sample. The great quantity of zooplar~kt~on was not, apnnrcntlv, caused by a temporary and/or local swarm of zooplankters, as might be suspected, for during this period it was observed that the Cladocera were extremely abundant in the water for over a week, both during the day and during the night in the channel and in nearby Hatchery Bay. Because the bulk of the zooplankters were Cladocera, and because (as explained above) the estimated volumes of the Cladocera were suspected to be too large, it is probable that the reported zooplankton volume should not be as great as is indicated.
On the other hand, it is not considered that estimates of Cladoceran volumes exceeded reality by more than a factor of 2, and therefore the conclusions that are drawn still would be valid.
The volume of the zooplankters exceeded the combined volumes of the phytoplankton and of the organic debris 5.7 times in this sample. It seems probable that the large volumes of zooplankton in the early portion of the season were (ecologically) based largely upon the vernal phytoplankton maximum.
This could not be shown in the results, however, for the vernal pulse had passed before the study could begin. The larger zooplankters have a slower developmental history than phytoplankters and smaller zooplankters (Davis 1054b , Ruttner 1952 : 145, Steeman Nielsen 1937 and therefore tend to lag behind their food plants in abundance.
Figure 1 C shows tho results obtained from the sample collected in East IIarbor, where the phytoplankton volume was at its maximum for all the samples analyzed.
Zooplankton was very poorly developed, and was greatly exceeded, not only by the phytoplankton, but by the organic detritus as well.
It is believed that it is necessary to place major emphasis in the present paper on average results, rather than placing too much stress on the results obtained from single samples, bccausc each sample was taken from a population whose previous history and present trend was unknown. IIowcver, some relationships of interest appear from E'igurc 2, whcrc the samples arc considered individually.
In the graph the samples are arranged in the order of their organic detritus. Following are some of the more obvious relationships :
1) The greatest volume of organic detritus occurred in the sample with the greatest volume of phytoplankton, although only about y* less detritus occurred in another sample where the phytoplankton was only 0.062 times as great.
2) The greatest volume of the zooplankton occurred in a sample with a low-intermediate quantity of phytoplankton, but the lowest volumes of phytoplankton (right end of the graph) arc associated with the lowest volumes of zooplankton.
3) At no time is there a clear and consistent relationship between the zooplankton volume and that of the organic detritus. It might have been suspected that the zooplankton would consume the detritus to a greater or lesser extent, hence decreasing its quantity.
At the same time, it might have been suspected that the zooplankters would produce numerous fecal pellets, which themselves would bccomc part of the detritus, increasing the detrital volume. However, the higher volumes of zooplankton arc not consistently associated with high, nor low, nor intermediate volumes of detritus, probably because of the varying origins of the detritus in the several samples, and because of differing effects of different kinds of zooplankters. 4) Only in 5 of the 21 samples is the volume of detritus very much greater than that of the phytoplankton, and the average dctrital volume for all of the samples is only 41.2 per cent of the average phytoplankton volume.
There is little in the results obtained in the present study that supports the conclusions of Pennak (1955) that thcrc is a consistent superiority of zooplankton over the phytoplankton, and of the tripton over the zooplankton, or that the zooplankton must consume largely tripton rather than phytoplankton.
Only one sample in the present series had an spprcciably greater zooplankton volume than phytoplankton, and in this sample there was much less tripton than phytoplankton. Possibly the basis for the contrary results obtained by Pennak and myself lies in the differences in the bodies of water studied, and in the methods. Pennak's methods differed considerably from those used in the present study for deriving comparative values of the zooplankton, phytoplankton, and tripton.
(In his 1955 paper he stated that the tripton was estimated to be G5 per cent of the seston, the figure being a generalization from "rough measurements of the size and volume of many plankton organisms as compared with the total seston determinations."
Seston was determined by weighing the dried centrifugate from one liter of sample.)
Two further considerations appear to be rather important.
Firstly, in a lake, tripton can bc assumed to have four major sources: 1) from detritus washed into the lake from the shore or from the inlets of the lake, 2) from decayed attached vegetation growing in the shallow portions of the lake, 3) from the dead and decaying bodies of plankters, and 4) from sediments resuspended from the bottom by wave and current action. In ordinary temperate lakes in the warm season the main source of tripton probably is the 3rd of the above sources, for decay of the attached plants occurs mainly in unfavorable seasons, the run-off is mainly in spring, or sporadically at other times, and wave action is less violent as a rule in the summer and early fall. If this be true, then there is relatively little value in discussing the proportional quantities of phytoplankton and of tripton used as a food source by the zooplankters, for both these categories have the same ecological origin.
Secondly, the rate of turnover of the phytoplankton, especially of the nannoplankton, in many respects is more important than the standing crop. Yet usually it is only the st,anding crop that can be measured. Conclusions frequently are reached that neglect the dynamics of plankton production. These matters have been thoroughly reviewed recently by Edmondson (1957) .
Pennak (194G, and personal communication) is thoroughly aware of the dynamics of the phytoplankton turnover.
In his paper (1955), however, it would appear that he came to conclusions concerning the relations between the zooplankton and the phytoplankton without full consideration that the zooplankters might bc consuming small phytoplankters rapidly. Such a rapid consumption by zooplankters of a rapidly rcproducing phytoplankton population could result in a high ratio of the zooplankton standing crop to the phytoplankton standing crop (high 2 :P ratio).
This would not necessarily imply that the zooplanktcrs were therefore consuming tripton, even though this were more abundant than the phytoplankton.
As suggested by Edmondson (1957) , the large quantities of detritus in such circumstances may simply be caused by the production of a copious number of fecal pellets by zooplankters that are well fed through their consumption of phytoplankton.
It should not be inferred from the above that the present author denies the importance of allochthonous influences or of nonphytoplankton autochthonous influences, for the opposite is the case. It merely appears from the results reported in this paper, and from general considerations, that it is not proper to put greater emphasis upon the utilization of detritus by zooplankters than is warranted by available information. These matters, however, need much further investigation.
It is hoped to delve more into them in the future, both in the Great Lakes and in smaller lakes and ponds. 
